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You ve finally decided 
lo add a hard-disk drive 
to your Apple, hutwu 
don ■/ kno w which to 
choose? To help ym 
out. m rmew six 
niajor brands, and lue 
guide you through the 
selection process. 
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Hard-disk drives don't excite 
ycrn? Once you've exper- 
ienced the significant in- 
crease in Computing power 
and speed they provide, together 
with the ease of always having the 
fight disk available, you'll prob- 
ably change yauT mind. Owf\ing a 

hard-disk drive may even begin to 
seem imperative if you have an Ap- 
ple lies. Sophisticated GS programs 
can take a long time to loadr and 
they requ i re h ea vy d isk access, 
both processes thai a hard-disk 
drive fan speed dramatically. 

After you decide to add a hard- 
disk drive to your Apple II com- 
puter, you face many different 
choices, since many hard-disk 



drives are a vai lable for the Ap pie 11 
family. Some work onty with cer- 
tain machines. Others can handle 
only certain operating systems. 
This article will help you through 
the selection proces?. 

My viewpoint is that of a user. ] 
discuss hardndisk drives in terms 
that should make sense to every- 
one. You won't find discussions of 
transfer rate, average latency, or 
skewing factor These fairly techni- 
cal measurements are of marginal 

assistance in selecting a drive. The 
selection process, particularly for 
Apple 11 drives, is rnuch simpler 

The two main reasons for get- 
ting a hard'disk drive are conve- 
nience and speed- Convenience is 



having all your prngrams and doC' 
uments in one place You don't 
need to search through your disk 
bo>L for the right disks. In addition, 
a hard-diak drive transfers infor- 
mation considerably faster than a 

floppy disk can. In shcrt, a hard- 
disk drive is a very large, very fast 
disk drive. 

Your selection of hard-disk 
drives depend s on wh ich com p uter 
you have. The table on the next 
page shows the units that work 
I with each type of computer. Some 
hard-disk drives work with every 
member of the Apple II family, 

Vbti can use the space on your 
hard-dl&k drive in different ways if 
the drive manufacturer allows you 
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"When thoo»itig a hurd^disk drive, look here first ta spe w^icii brands you caitnect to 
vaufApfic 11. Then cvaluairthc drives basetS on their imiiviflual features described in 



COMPUTER 


COMPATIBLE HARD-DISK DRIVES 


Apple lie with older ROMs 


Quark QC-10,. Quark QC-2.0 


(nori-enhaiced) 




Aljple lie witti newer ROMs 
(enhanced) 


ProApp 10. ProApp 20, Quark QC-10, 
Quark QC-20 


Apple II PlusJIe^or Ngs 


Ouark QC-10, Quark QC-20. Sider 02. 
Sider UA 


Apple )le with Protocol 
Converter (UniDisk 3.5 
controller card) 


ProApp 10, ProApp 20 


Apple l[GS 


ProApp 10, ProApp 20 


Apple 11 Plus JiG, or llGSwfth 
Apple SCSI card 


Apple HD20SC, Apple HD40SC. 
HyperDrive FX/20, HyperDrive FX/40, 
ProApp 20S, ProApp 40S 


ApplellPiuSplle^orllGs with 
CMS SCSI card 


CMS SC20/AIIS, CMS SC40/A!IS, 
CMS SD20/AIIS. CMS SD40/AIIS 



lo partition the space. For example, 
you can us-e one' fKirtion for Pro- 
DOS progTsms while you use an- 
other for DOS 3,3 programs. Or 
you can use one portion of the disk 
for AppJe 11 ProDOS programs and 
another for Miic prngrams. The ta- 
ble "Flirt itionjibltf Drives" on page 
36 lists the various hard-disk drives 
that you can partition and the 
types of partitions available. 

The first step, th&n, is to select a 
drive manufacturer or two, based 
on what computer or computers 
you are using and whether you'll 
need io divide the disk among; dif- 
ferent operating systems. The next 
determination i& how IdTge a disk 
drive you should gpt. 

Hard-disk drives come in differ- 
ent sizes, depending on the 
amount of data each holds, typical- 
ly either 10. 20, or 40 megabytes. A 
megabyte is approximately one 
million bytes of informatiDn, A 
single text character typically lakes 
up one byte of storage. Thus, a 10- 
megabyte hard-disk drive holds 
the i^tiivalent of 73 5!^-inch flop- 



py disks, or nearly 13 3.5-inch flop- 
py disks 

Ten million characters may 
seem like a lot, but you can fill it up 
fairly quickly. If you are planning 
to partition the drive among differ- 
ent operating systems^ you will 
generally need a larger disk than if 
you use it for only one system. In 
making your size determination, 
rememt>er that the cost of an addi- 
tional 10 megabytes on a single 
hard-disk drive is considerably less 
than the cost of a second lO-mega- 
byte unltr 

Operating Restrict] orb 

Both ProDOS and DOS 33 place 
restrictions on the use of a hard- 
disk drive. The part of the hard- 
disk drive devoted lo DOS 3.3 must 
he divided up into different vol- 
umes, each with a size of either 140 
kilobvtes (the standard si^e of a 
5"/i-inch DOS 3.3 floppy disk) or 
400 kilobytes (the maximum size of 
a DOS 3.i volume). This restriction 
is the main limitation DOS 3.3 im- 
poses, but ProDOS imposes several 
limitations of its own. 



A ProElOS volume currently is 
restricted to a size of 32 megabytes. 
Thus, under ProDOS, a 40-mega- 
byte drive must be divided into 
two 2C^ megabyte volumes, or one 
32-megabyte and one 8-inegabyte 
volume. The other restriction of 
ProDOS is the number of files it 
permits in the root directory. You 
cannot place more than 51 files in 

this directoiy of a ProDOS disk. A 

subdirectory, which can be one of 
the files in the root directory, can 
contain as many fil^ as you like< 
however. 

disk, ytiu'll rarely come up against 
this limit because you'll run out of 
disk space well before you create 
that many files. With a 10-mega- 
byte or larger volume, though, you 
may easily have more than 51 £les 
on the disk. The solution is to ar- 
range the files carefully, using logi- 
cal ly designed subdi rectories, SO 

rhat no more than 51 filira are in the 
root directory. 

Certain ProDOS programs atiiO 
place a restriction on the number 
of files in a subdirectory the pro- 
gram can recognize in its disk 
operations. If yctu notice that a file- 
n a m e does not appear^ even 
though you know it is on the drive, 
you probably have a program with 
this problem. 
Copy-Protection 

Copy-protection is another con- 
sid'^ratign in hard'disk drive orga- 
nization. Ydu cannot put a copy- 
protected program onto your hard- 
disk drive, with three exctptions: 
I . You can use some copy-protected 
prog rams on a hard-disk d rive 
with A special program. The best 
known of these programs is Cata- 
lyst from Quark. Catalyst works 
only with programs that follow the 
Catalyst copy-protection standards. 
1. Vou can install some copy-pro- 
tected programs, such as Sensible 
Speller, on your hard -disk drive 
even though you cannot copy the 
progTfljn onto another floppy. 
3. Youi can copy some copy-protect- 
ed programs lo your hard-disk 
drive. When you start that particu- 
lar program, it requests that you 
place the original disk in one of 
your floppy drives. 

Finally, you should give some 
consideration to how you will se- 
lect from the programs on your 
hard'disk drive. Selecting pro- 
grams from a menu is usually 
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Some hurd-itiflc-drive makm let yaa divide up ttis disk spare into p/trtitiovs. This tftjjft 
thows which drivmcamtniaiiate pirHiionma^ 



DRFVES 



TYPE OF PARTITION 



Apple HO20SC and H040SC 

CMS SC20. SC40, SD20, 
and SD40 



None 



Different ProDOS volumes that can be 
used by one or muHiple Apple II 
€Omputer(s) equipped with CMS SCSI 
cards, Can be shared between an Apple 
II and a Macintosh. 



HyperDrive FX/20 and FX/40 None 



ProApp to, 20, 20S, and 40S Can be Shared between an Apple II and a 

Macintosh. The Apple II portion can split 
between the DOS 3.3, UCSD p-Syste,m, 
and ProDOS operating systems. 



Quark X-10andQC-20 



Can be shared between an Apple II and a 
Macintosh computer. The disk can be 

MM Into fnultlplg volunigs of mm 

sizes for use by either the Macintosh or 
Apple IL 



Sider D2, D4,and C46 



The disk car be divided into multiple 
DOS 3.3 areas (either 140K or 400K in 
size), four CP/M volumes, four UCSD 
p-System volumes, and two ProDOS 
volumes. 



simpler than remembering the full 
program pathname and issuing a 
Run command. You can use a pro- 
g ra m-selector prog-fam, such js 
PmSel, RunRun, Catalyst, or Desk- 
Top (on the lies). These programs 
u&udlly return you to ike menu 
after you've run a program . 

Lei's take a look at the six majcir 
brands of hard-disk drives for the 
Apple n family. There is a great 
deal of similarity between drives of 
different sizes from the same man- 
lifachiTefr so I reviewed one drive 
only from each vendor. Til disfiuiis 
what sorts of drives each vendor 
makes and describe the size and 
noise level — factors to consider 
when selecting a drive. I'll also list 
what type of indicator lights each 
drive has, an importajit feature for 
many people. Indicator lights can 
tell you if the systenn is hung up or 
let you know that everything is 
proceeding amoothly. 



Apple makes two SCSI hard- 
disk drives (see '"SCSI Drives," 
which accompanies this article, for 
an explanation of the term SCSI) 
thai work with the Apple il Plus, 
lie. Of liGi with an Apple SCSI in- 
terface card. The units are the 20- 
megabyte HD20SC and the 40- 
me:gabyte HD40SC. The drives are 
identical except for their disk ca- 
pacitj'. I tested the HD20SC with an 
Apple SCSI card. 

The HD20SC is one of the larger 
units tested in terms of the amounl 
of desktop space it requires. It mea- 
sures 10 inches wide by 10'/^ inch 
deep and 3 inches tall. It is about 
midrange among the units in terms 
of fan noise, and it also makes a 
chirping sound whenever the 
drive head moves from one track to 



another. A red light on the front 
panel indicate drive aictivity. 

You can place the Apple SCSI 
card in any slot of an Apple lie or 
lies if you are going to connect one 
Of two driv&s to it. If you are ^oing 
to connect three or four drives, you 
must install the card in slot 5. On 
the Apple IIcs, doing so prevents 
use of the built-in SmartparE for 
connecting 3.5-inch drives. 

Each drive in any SCSI system, 
and the SCSI card it&ejf^ must have 

a unique "priority" number (see 
'SCSI Drives"). You set the priority 
of the Apple HD205C by pushing a 
wire Into a small hole in the back 
of the drive, and you change the 
SCSI-card prioritj' by means of a 
jumper on the card itself. 

This drive dorar't have any 
unique fealures, but if the Apple 
label is important to you, it might 
be worth the extra price you pay. 



The CMS family of SCSI hajd^ 

I - 1 11 - . rr- I- 

disk drives lequirei a CMS SCSI- 
interface card. The Apple SCSI card 
does not work with them. You have 
to follpw the documentation close- 
ly to properly configure the card, 
unless it comes preconfigured, The 
price you pay for the veraatility of 
the CMS SCSI card is its configura- 
tion complexity- Vou can connect 
two CMS drives or two partitions 
on the same CMS drive to each 
SCSI card. I tested the 40-megal)yte 
CMS S40. 

One distinguishing feature 
CMS provides is the abilEly to con- 
figure the SCSI card to permit read- 
only access to a drive or partition. 
Your computer can then read a file 
from the hard-disk drive but not 
modify or delete the file. Read- 
only capability' is useful when two 
or more computers are sharing files 
on one hard-disk drive. 

The resd-only capability can be 
troublesome, though. If you start 
AppleWorks from a read-only vol- 
ume, for instance, you will find 
vourself in an endless loop. 
AppleWorks wiji request that you 
remove the write- protection from 
the volume on which it H located^ 
something you cannot do. 

Besides the CMS S40, the com- 
pany also sells a SO-megabyte unit. 
Although CMS makes higher-ca- 
pad ty un i l5, they are no I very prac- 
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tical for an Apple II, in view of 
ProDQS's volume-aize restriction. 

The CMS drive is the quiete'St of 
all the hard-disk drives I tested. 
Vou hear just the noise of a fairly 
quiet fan. It has two lights on its 
front pimel; A gteen light shows 
that the unit's power Is on, and an 
amber light indicates that dhU aicr- 
cess is occurring. The unit is box- 
shaped (10 X 6 X 3.5 inches), with 
a retractable carrying handle — the 
editors at call it the CMS 

lunchbox. CMS also sells a stack- 



shap&d unit that 3^11 can stack 
above or Irelow other components. 



Genera] Computer manufac- 
ture* the HyperDrive FX in 20- and 
40-megiibyte configurations. The 
company is known in the Macin- 
tosh world for having created the 
first fast internal hard-diak drive 
for the Macintosh. General Com- 
puter also has an external SC51 



HI-TECH PERIPHERALS 
574 ' Apple Compatible 
Floppy Disk Drives 



Ttia HI-TECH MadHls of Apple 11. H p*u5, lie. lie ^ lIGS compacibia disfc 
ctiuies and Bcces5ones sre desigr^ed and marijfactiLjred \n the highest 
standard uf qiHlity and r«lwh!l.ity demanded ir^ the marketplBce. 

Hi-T&[^ offers a iDng term factory warrBnty on si disk drrvss and acceseoiSeS- 



DfllVES 

5<4e-25[3S Hotf hlcight Apple WGS Dm-e-neWn 

Huit Height Apphi It Drti«. Raeinijn 
5JB-E5HC HBir hteiQht AppIO Il8 Drwe'PleUrKjm 

54B-25HE Hstf Hb^ Appte Hn Onuc 
54a-E5HC Hoir Mi^ Appl^i HC Oi^ 



UXCSfiORIEB 

HTMX - 1M& Memory ExpanBton 
hfT55 - Siper Serial hiiErl^ 
HTIPP - PteralBl PrrtBT IntBrtBce 
HflPG . ftTHteJ Graf^G Cird 

hrra: - No Stat Dock 

hnac - Aogle 11 ContraBer 



For h' ^ or m a tMif i wkI Ljodm erf Vtaur Local DBater CBt [71d] QSI-DCIS? 



Those pmdudE ore svatiBbt thmj^: 

■ RngrHTiB Piffi — CJT - A PRLE. CiM* — W 

■ f^'a EdifdzTd. — GA - Caipj(#- ^NC - fL 

■ Stain Biprass — OH ~ Qac 




CJHCLE 250 OK READER SERVKIE CARD 



HI.TH3H f^fflWEflflLS 

^'iitrchr-iacm nunTss, Inc. 
S-l'JI CtsruTiepsMl Drwe 
HLTAjngUvi Beac^. CA 82649 
[?1j1J 881-0037 

nX: 3377734- TVS 
Byt 17141 B40-3e79 




hard-disk drive, the HypcrDrive 
FX. that works with the Apple n 
Plus, lie, lies, and Macintosh. 

The HyperDrive FX/20 is a 20- 
megabyte unit te^emhling a fairlj? 
thick book placed upright on its 
3pine. The unit is 8 inches high, 13 
inches long* and 4 inches wide, 
with a handle built into its top. The 
HyperDrive FX is somewhat noi- 
sier than the CMS drive, but the 
only noise comes from the fan. It 
has a single red light on its front 
panel that indicates when disk ac- 
cess is occurring. 

You must use the Apple SCSI 
card with the HyperDrive FX. To 
install the hard-disk drive, you 
place the SCSI card in your com- 
puter, connect a SCSl-syslem cable 
between the card and one port on 
the HyperDrive, and place a SCSI 
terminator on the other port on the 
back of the Hj^perDrive. If you are 
going to use more than one Hyper- 
Drive (or the HyperDrive and an- 
other SCSI unit) at the same time, 
you will also have to check the 
SCSI identification number of each 
unit. The Hyp&rDrive comes with a 
utility' program that permits you to 
check and change this value. 

General Computer includes Ap- 
plets Backup n program {see 
"Hard-Disk Hle-Maintenancen" 
which accompanies this article] 
with the HyperDrive FX, as well as 
.1 hard-disk-drive manager pro- 
gram called FX Manager. FX Man- 
ager lists all devices on the SCSI 
bus, tests or Initializes the hard- 
disk drive, and checks or changes 
SCSI identification numbers. 



The ProApp hard-disk drive is a 
versatile drive, working with the 
Apple 11c, He, and IlGS as well as 
the Macintosh. It is a non-SCSI unit 
that comes in l(% and 20-megabyte 
si2^. ProApp also makes a SCSI 20- 
megabyte model. The non-SCSI 
unit is 3 inches talJ, 6'/i inches 
wide, and 10 inches d^ep. At this 
writing, ProApp units came with 
an external power supply, but new 
models under development have a 
built-in supply. 1 tested a 20-mega- 
byte unit with an external power 
supply, which loweis the heat In 
the drive unit itself. The power 
supply fits nicely on the floor, 
much like the 11c power supply. 
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The fan noise of a ProApp is 
about midway between that of Ihe 
CMS drive and the HyperDrive FX, 
The drive also mak&s s fairly quiet 
chirping fiOund whenever disk ac- 
cess occurs- There are three Hghts 
on the front panel. A green light, 
labeled raady, blinks when the 
unit is first powered on and re- 
mains on when the unit reaches its 
ready state. A red Light, labeled 
<i\i^f shows when disk acc^st^ is (Oc- 
curring. The third light is labeled 
busy. If any of the lights blink after 
the drive has reached the ready 
state, something is wfong with the 
drive. 

The standard ProApp connects 
to Apple 11 Plus, He. or IlGS 
equipped with either a UniDisk 3.5 
drive controller card (Protocel 
Converter), or to the disk port on 
an enhanced Apple lie or IlGS. If 
you connect the drive in a chain, it 
must be the last drive in the chain 
The SCSI model uses an Apple 
SCSI card. 

The ProApp unit can handle 
three different Apple II operating; 
systems: DOS 3.3, FroDOS, flnd the 
UCSD p-System (Apple version 
1.3}. You can also have a coresident 
Macintosh partition. Utilities and 
the three operating systems come 
with the drive. The version of DOS 
3.3 that comes with the ProApp, 
called RigiDOS, is a modified DOS 
and is not guaranteed to be com- 
patible with all DOS 5.3 programs, 
1 was unable to find any major pro- 
gram that did not work with the 
unit. The Chooser utility permits 
you to specify which operating sys- 
tem will be acHve when you start 
your FroAppand also allows you to 
switch between operating systems. 

The ProApp Company has been 
acquired by an IBM hard-dUk- 
drive manufacturer named Logic 
Array, which is continuing to man- 
ufacture the drives under the 
ProApp label. 



The Qu^rk QC works with the 
Apple lle^ lie, and Macintosh and 
can handle both the ProDOS and 
UCSD p-System operating systems. 
You can partition the drive into as 
many as 63 different volumeSr with 
up to four different volumes active 
at one time, Each volume on the 
QC drive has a specified size, 
name,! and operating system and 



certai n access restrictions , The 
th ree access levels are publ ic, 
group, and private. You specify for 
each access level whether sccfs^ is 
permitted and., if so, whether ac- 
cess 15 read only or read, write^, and 
delete. 

The QC-2Q drive I evaluated 
contained 20 megabytes of storage 
and had the largest physical di- 
mensions of any of the drives I test- 
ed. {The QC-10, which is the same 
physical size, contains 10 mega- 
bytes of storage.) The drive is 14 



inches wide, 9 inches deep, and 4 
inches hig h The top of the uni t has 
no ventilation slot*^ so you can 
easily put the QC on top of your 
computer and put your monitor on 
top of the drive. The Quark QC'a 
noise level is about the same as that 
of the ProApp. The drive has a sin- 
gle red light on its from panel that 
shows when disk access i.^ taking 
place. 

Installation of the Quark QC 
varies with the computer setup. 
The steps ate not difficult, arid the 
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RUN YOUR OWN TRAIN 



The "titghl simulation" program for down-to-Eartti peop1a_ Puts you in ihe 
engineer's seat! Design, build, and operate ytiur dream layoul. Run from both 
Ihe top view and the enginwf's view. Apple 11 + . lie, lie, Hgs, 334.95. 
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AttenUon all FX80, FXlOO, JX, RX, & MX owners; 

Yott already own 
a great printer 






Now for S79.95 \o<a can own 
the rest- Vou Bce, today's new dot 
malrb! printers offer 3 toE more. 

Like an NLQ mode that makes 
tfidr letters prim almost as sharp as 
a daisy wheel. And mcjde switch- 
ing al the touch of a button in over 
IBO styles. But nciw, a Dots-Perfect 



upgrade kit will make your printer 
work Hke the new models in min- 
utes — at a frattion of their cost. 

And FX, JX and m modds will 
print the IBM character set, too 

So. call now and use your Visa. 
MasterCard, or AmerEx. E>on't 
replace \mir prtnien upgrade itl 



1-800-368-7737 

(Anywhere in the United States or Canada) 

UB£ [Dots-Perfect 

QSeO VJAeyajd Ave. . Ste. 405, Rancho Cuconiongi, CA WTiO 

An upgrade kit for EPSON FX. JX, RX, & MX printers 
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THE BEST, MOST 
COMPLETE ProD05-DO$ 
UTILtTlES, 

• Ccpy liles, Slates, even enlirv 
SLibdlractcrifts. 

• UndeleEe PraOOS and DOS Niss. 

• Fast 2-pa59 idi&k Ci^py of\ Apple ffe, Sta or 
Laser iffl. 

• TroB dlaplay fiy geleciing 
subdireclories — no neoal totype lengthy 
"firadxflsr 

" AlpnaCiiitlie catalog. 

• Conwrt DOS tQ ProDOS 9; viw wsrsa. 

• And m any ffiDre . 

BACKUP YOUR 
PROTECTED SOFTWARE. 

Wilh COPV II PLUS' fully BulOiTietiC frl 
copier (lor 5.25" diakaj, simply lype Iti lhe 
nanw the program you wani (□ bschup 
ano copy II PLUS does lt>B resi . (We 
update COPY II PLUSollert lo handle 
fVBw proteciions: you asa regsslared Dwier 
may update al any 1 ime fi» £l5i!pilu5£3 sifi) 



P^ramfttflfs tWhuntiTHlg ot prfi^rams are 
ightan disk. Also irwtudes a irack ednat. 
sector ^ilnr and Hl-RES dtsk display. 

COPY 11 PLUS 1$ suppMedDtT aslandard 
ProDOS di^ksEle- Fluns af\ Apple 1 1 , 11 -h , 
Ite. ;/c and Laser 1 26. Requlnas al least 64K 
and ane Of Iwo dtsk drives- 

CaJl 5C3/244^^8£, M - F , fl^5 {WBSI 
Coa5( ti me) vrJtri your ^£ Ln t^and . 
Or send a check W 
£39.95 U.S. plus a/H , £S ou€r$@as- 

$39.95 

CeiUizd Point 
Software 

Paniiitid.GR 97219 
2-Ttme WiTVm-i^A-^ 




drive corner with all the converter 
cables you'll need. This diive is the 
only one 1 tested that works with 
whatever form of floppy-disk in- 
terface ynu have on your computer, 
even with the old Disk 11 interface 
card. The Quark drive dyes hd! 
boot 3utoniaticaliy- i.e., you cannot 
turn on your hard-disk drive and 
Vdur computer and have the sys- 
tem start from the hard-dlsk-drive 
driver on it. All the other drives re- 
viewicd permit automatic booting, 

I could not get the Quark to 
work with the Apple [TCS through 
the StnartpoTt cortneclor, although 
it does work with the IlGS with a 
Di&k II controller, 

Qnarlf Peripherals is no longer 
manufactuririB Quark QC drives, 
althojgh Sun Remarketing is dis- 
tributing th^im. I included this 
drive in this article because it 
works with any Apple Ilc [en- 
hanced or nol) and with any Apple 
tie, even without a ProttJCOl Con- 
verter card. 



< IkLLti IH4CMREAiaiRSERVlft-XAlfD 



The Sider is manufactured by 
First Class Peripherals, a division 
of Xebec, li resembles a book 
placed upright on its spine and 
measures 7 inches high by 16 
inches deep by inches wide. 
The drive is slightly noisier than 
the ProApp. It has a single red 
light on its front panel lhat shows 
drive access. 

The 5ider connects tci an Apple 
11 PluSp lie, or IIGS through its own 
interface card^ which comes with 
the hard-disk drive. You can place 
the card in any available slot, al- 
though, far automatic booting, you 
should put it into slot 7. Phj^&ical 
installation requires 20-30 minutes 
and is a bit more difficult thars in- 
stallation of the other hard-disk 
drives in this article. 

The Slder can handle more Ap- 
ple II operating systems than any 
other hard-disk d rive ca n — Pro- 
DOS; UC5D p-System; DOS 3.3; 
and several versions of CP/M (Mi- 
crosoft Softcard, Applied Engi- 
neering CP/AM; and PCPI 
Versions 1.5. 1.6, and 2.0). First 
Class Peripherals supplies utilities 
for each of the operating systems^ 
but you must supply the actual op- 
erating-system software (and the 
interface card in the case of CP/M). 
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The need for backups 
with a harcklisk drive 
is critiml: Although 
a hard-disk drive 
rardy fails, the 
Lvmequences of a 
failure are great 





^ffiCi 7963 Lasar lH. ffasMim 



The Sider documentation pro- 
vides the greatt?&t ampunt of tech- 
niral Infonnation and describes 
how to customize the start-up op- 
eration within each of tht? four dif- 
ferent operating systems A menu- 
style program selector for (he 
ProDOS portion of the drive comes 
with the system software. 

The B-Sider, a tape backup unif, 
providi?s hi^h-speed ftle. volume, 
and drive-image backuj^ of your 
drive. First Class Peripherals aup- 
plies a backup program that works 
with the B-Sider and with other 
backup media such as 3.5- and 
inch floppy disks. The program 
does not provide incr em en ta 1 
backup capability. 
Which Drive for YouF 

The compatibilitj'' list accompa- 
nying this article namf.^ the hard- 
disk drives that work with each 
member of the Apple 11 family. 
Mote that each manufacturer offers 
several different driveSr Once you 
decide that you need (or at least 
want and can afford) a hard-disk 
drive, you should determine from 
the liit and tables with this article 
(through page 49) the drives that 
can work with your setup. Next 

you should check which on^ can 
lidiLUie iJie uperdting sv'^icmji you 

want to place on your drive. Then 

look back at the descriptions in this 

article nf the individual pr-oductj^. 

Vour final decision then becomes a 

matter of drive capacity, 

Happy driving, + 

Michael Fischer works in the fiffld of 
fPMrf admsmstrattott in Caiifornia stud 
umt^s dboiit Apple computers. Hts iat- 
est book [s Apple UG5 Technical Ref- 
Eferice, from Osiiontel McGraw-tlfU. 
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Tf you are going to get Ihe most val- 
ue from your hard-disk drive, you 
will have to adopt some relatively 
methodical, although easy-to-per- 
f rnrir file-mai ntenance habita. 
Let's exajTiine these procedures. 
Backups 

Isfearly any cornputer-program 
manua] qt book for novices dia- 
cuBses (or preach abou t) d isk 
backup. If you follow recommend- 
ed procedufesj^ you usually make a 
backup of every program disk and 
data disl; that contains information 
you want to keep. Believe it or not, 
1 actuaEly know some people who 
do BO. But many of us, myself in- 
cluded, get lazy and don't take the 
time to make regular backups, par- 
ticuUrly of our data on floppy 
' disks. If a disk is damaged or lost., 
at least we haven't lost too much 
data. 

The need for backups with a 
hard-disk drive, thoughr is much 
more critical. My hard-disk drive 
contains not only the programs 
that I commonly u&e, but also all 
the data I've created with the pro- 
grams. If the hard-disk drive 
i^houid become unreadable, I 
wguld lose ppfry ijnpottant docu- 
ment I had^ not just the several doc- 
uments that might reside on a 
Boppy disk. The bottem line Is: Al- 
though a hard-di3k drive rarely 
fails, the consequences of a failure 
are great. 

U normally takes le&s than five 
minutes to make a backup copy of a 
floppy disk, ll can take cor\sider- 
ably longer to perform a backup of 
a hard-disk drive, however 

There are four different meth- 
ods with which you can make a 
backup of your hard-disk drive. 
You can use the 5'4-inch drive that 
most of us have on our Apples. 
Bear in mind, though, that the 
diaks that work in the S'A-inch 
drive hold only 140 kilobytes of in- 
formation. Vou will need to have 
many disks and swap them often, if 
you use 5 '4 -inch floppy disks for 
backup. 

The UniDisk 3.5 and Apple 3,5 



Drives use diskettes that contain 
500K of information. Obviously 
you need far fewer 3.5-inch disks 
than 5M-inch disks to do the same 
amount of backups but you will 
usually require multiple disks and 
disk swapping even when you're 
using the 3,5-inch diive. 
Tape Backup 

A tape backup unit provides you 
with the ultimate in backup ease. It 
lets you copy the contents of your 
hard-disk drive, or any particular 
fileis that need backup, onto a tape 
cassette. A tape unit is f^t, and 
each cassette holds more than the 
contents of a hard-disk drive. But a 
tape unit is expensive, often cost- 
ing as much as the hard-disk drive. 

It alsa takes up desk space. 

Some people purchase two hard- 
disk drives, using the second one 
to hold a backup copy of the first 
unit. You also have a second hard- 
disk drive available if anything 
should happen to the first unit. 
The second unit holds only the 
same amount of data as the first 
unit, though, preventing you from 
making several backups, as you can 
with a removable tape unit. 

You can use a tape backup or sec- 
ond hardnlisk drive only if your 
system permits you to connect 
more than one dhve The table be- 



low shows whether a particular 
setup permits a second unit and 
whether a tape unit is available. 

When making a backup, you can 
use any program that permits 
copying of files. FID, which comes 
with the DOB 3,3 Sy5tem Master, 
performs this function in the DOS 
3.3 operating system, [f you are us- 
ing Pascal, you use the Filer, In Fro- 
DOS , you have several backup 
options. You can use the ProLKJS 
Filer that comes with the Apple He 
Of the System Utilities that come 
with (he Apple lie and Apple Ogs. 
You can also use other Pro DOS flle- 
managemen t programs such as 
DeskTop (on the llcs), Catalyst, or 
CatDoctor (part of the ProSel pack- 
age). Each of these programs re- 
quires you to select flies to be 
copied and can copy only as many 
files at once as will fit on a single 
backup disk. 

A more useful program, avail- 
able only for Pro DOS files, is 
Backup li from Apple Computer. 
This program allows you to copy 
either the entire hard-disk drive, 
selected subdirectories on the 
hard-disk drive, or every file on 
the hard-disk drive that was modi- 
fied !ijnce the last backup. This last 
type of backup is called an Incre- 
mental backup and is the fastest 



This Uble nhows whit othtf dtvitts you an tdd to your system, depending on tvhgt kind 
of Apple ft y«u have Mnd wfuf kind of hard-disk drive you ItMVt ttaelttd to it. 



COMPUTER 



HARD 
DISK 



TAPE 2ND DRIVE 



Apple He 



Any 



No 



Apple II Plus, lie, dt IIgs Quark 



No 



No 
Yes* 



Apple II Plus, lie. or llGS Sider 



Apple He wHti a 
Protocol Converter 
(UniDisk 3.5-inch 
controller card) or llGS_ 

Apple He or liss with 
SCSI card 



Yes 
No 



Yes 



Yfts* 



Any 



Yes 



Yes 



A second unit requEr^ another disk cvnlrQlieF w Protacal Conver tsr card. 
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way of ensuring Ih^it you always 
have an up-todate backup of files 
an your disk. Backup II autDmati- 
cally prompts you lot additional 
floppy disks when the current one 
is £iJl^. 

Archiving and Deleting 

Even thoug^h a hard-di^k drive 
has lots of space, you will want to 
transfer files that you are no longer 
using froin the hard-disk drive to 
make rooai for more-current files. 
You dflti check the date ol the file's 
last use (if you are in ProDOS or 
the UCSD p-System) lo determine 
if the file i» a likely candidate for 
archiving. At the same time you're 
archiving files, you should check if 
your hard-disk drive contains files 
that you no longer need at all. 
Reorganising 

Besides organizing and archiv- 
ing files tor your convenience, you 
should also consider how the drive 
itself electronically organizes the 
files. Each time you modify a file 
on your hard-disk drive, you mn 
the risk of fragmenting the file, 
ProDOS normsilly attempts to save 
a di&k file in one location on the 
drive. If it doesn't find sulficient 
room. It places different parta of 
eKe file in different locations. 
When you increase the size of a 
filer it will no longer fit in its origi- 
nal location on the disk, so ProDOS 
must split it up, A file that is split 
into several parts takes longer to 
access than a similar-size file in one 
piece_ 

A software program called a 
disk reorganizer takes every file on 
a disk and places it in a location 
where it can all fit in one piece, 
taking all the small pieces of empty 
disk space and combining them 
iiiED one big space. You should 
make a full backup of your hard 
disk before you use this program. If 
the program is interrupted, the 
files on yoiji disk can become 
hopelessly scrambled. Beach- 
comber {part of the ProSel pack- 
age) 15 one such disk reprganizer, 

11 you do not have a disk reorga- 
nize!, you can perform the same 
process, albeit in a more tedious 
and time-consuming; manner, by 
copying every file from your hard- 
disk drWv to a floppy disk, erasing 
all the files, and then recopying 
the files back. This process is espe- 
cially tedious if you have many 
subdirectories on the hard-disk 
drive. Michael Fiivher 



If you hear a friend say she has a 
"scuzzy disk drive," she doesn't 

mean it's time to send that drive to 

Ihe cleaners. 5cuzz}/ ib merely the 
way to pronounce the initials SCSI 
{Small Computer Systems Inter- 
face), which denote a standiird way 
of connecting devices to a micn> 
computer. This method involves a 
cable of EO wires, each of which 
contains a s^peciA^d signal, which 
connects a SCSI peripheral device 
to a SCSI port on a computer. On an 
Apple 11 Plus, lie, or lies, you in- 
stall the SCSI port by means of an 
interface card you place in any slot 
except ilot 3, 

The SCSI interface is a paiallel 
Interface. All eight bits of data that 
comprise a single character travel 
over the cable at once, on eight sepa- 
rate wires. By contrast, the bits in a 
serial interface travel one a lime 
on a single wire. Assuming the sig- 
nals all travel at the same speed, it 
takes a serial interface eight times as 
long as a parallel interface to tranii- 
mit a character. 

The SCSI standard did nnt just 
come from nowhere. Its predecesgpr 
was SASl, which stands for Shugart 
Associates Standard Interface. Shu- 
gart Associates, a hard-d isk-d rive 
manufacturer, developed SASI in 
the late 7De. This standard is used in 
the Sider hard-disk drive. 

The American National Stan- 
dards Institute (ANSI) modified 
SASI to add extra features and then 
issued it as standard X3J9.2, called 

SCSL Unfortunately, n othing re- 
mains standard once it gets out into 
the real world, Apple has modified 
SCSI In two respects: 

1. Its connector has only 25 sig;rtal» 
or wires, not Ihe full 50 signals (25 
of which are ground) that are part of 
the SCSI standani, 

2. It provides a different method for 
implementing termination resistors 
(discus^d below). 

The differences between Apple 
SCSI and standard SCSI account for 
the incompatibility between the 
CMS SCSI drives and cards and the 
other SCSI drives and cards that fol- 
low the Apple 11 modifications. 
Seven Up 

When you set up a SCSI port on 
your computer, you can add up to 



seven devices (the SCSI card itself 
being one device), subject to certain 
restrictions. Each device must have a 
separate priority number (from D to 

7). The port on Ihe computer itself 
must also have a priority number 
different from those of all device 
on the line. The Apple ll SCSI card 
is set up to be device' number 7 un- 
less you modify it. The method of 
changing device numbers varies 
with the peripheral device. Some, 
like the Apple HD20SC, have a ro- 
tating wheel that displays the de- 
vice number. Others, like the CMS 
40S, use a row of tiny switches, 
called DIP switches^ to set the num- 
ber. And some, like the HyptrDrive 
FX/20, require the use of a software 
program to change the number. 

The priority number in SCSI is 
more than Just a number. The higher 
the value, Ihe more attention the 
SCSI controller pays to the unit. 
Thus, SCSI unit 7 gets top priority 
when more than one unit is setiking 
to use the SCSI line, whereas SCSI 
unit can use the line only when all 
other units are idle. 

On the Apple II Plus, lie. and 
lies, the ProDOS operating system 
restricts the number of SC^I hard- 
disk drives that you can connect to 
any SCSI card. Any card in slots 1, 2, 
4, 6, or 7 can have two SCSI drives 
attached to it. A card in slot 5 can 
have four drives, as long as slot 2 
does not contain any drives. 
The Terminator 

The 25 to 50 wires in the SCSI 
line each cgntain an electrical sig- 
nal. Vou must observe several re- 
strictions to prevent loss of signal 
strength or interference of one part 
of the signal with another. Vou are 
limited to 2G feet of cables among 
all the units, and one or two termi- 
nators must be attached to the line. 
The effect of the terminator is to re- 
duce noise, or aignal interference- 
One terminator is necessary if your 
SCSI system is restricted to one 
SCSI device other than your com- 
puter and the total cable Length is 
leas than 10 feet. Otherwise* two 
terminators are required. Termina- 
tors are small and relatively cheap 
(S30 list for the Apple terminator) 
and do not count as a SCSI device, 
Michaf} Fischer 
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HARD 
DISKS 



SIZE 

(MB)PRICI 



lie 



Plus 

or He lies 



Mac 



Pro- DOS Pas- 
SCSI DOS 3.3 cal 



CP/M WARRANTY 



APPLE COMPUTER, INC. 

HD20SC 20 $1508 ' 

HD40SC 40 $1999 

CMS' ~~ 

SC20/AIIS 20 $ 395 

SC40/Art S 40 $1595 

so20/Ans_20 ms 

SD40/ATrS 40 $1595 



90 days; 
extendable^ 



1 year 



GENERAL C OIIPMTEB CORPORATION 

HyperDrtve 
FX/20 



HyperOrive 

FX/40 



20 $1229 



40 $1829 



1 year; 
extendable' 



LOGIC ARRAY 



ProApp 10 10 $715 


















1 ye^ 


ProApp 20 20 $897 




















ProApp 20S 20 $715 






















SUN REMARKETING 


QC-10 10 $795 


















90 days 


QC-20 20 $895 




















FIRST CLASS PERIPHERALS 


Sider D2 20 $695 


















Variable; 
check with 
your dealer 


Sicker 04 40 $995 




















SidefC46' 40 $1795 





















' The CMS SC drives come ir a cu'be shap&; Ihe SD drives are rEctangutar. 
' Cornes wllh SO-m'egab'yte tape backup unit. 
^ Up to 3 y^ar^ with AppleCare 
* 3 years with HyperCard 
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The most popular Apple U hard- 

dUk drive for the past several years 
has been the Sider from First Class 
Peripherals. It's beginning to show 
itsagf, however since it's not quite 
as fesl as the newer SCSI-type 
drives, and it still insists on boot- 
ing up under DOS 3.3, even 
though PrnDOS is clearly the oper- 
ating syslem of choice for hiph-qa- 
pacity drives, 

Happilvj Adv^,nced Tech Ser- 
vices has developed the perfect re- 
juvenation pill /or the Sider: a Host 
Adapter Firmware ROM that confi- 
gures the Sider (10 megabytes) or 
Si der 1 1 (20 megabytes — now 
called Che Sider D2) ^s a single Pro- 
DOS Volume. It alsD increases ihe 
effective dsta-lransfer rdte between 
drive and computer by 20-^25'^, 
making the Sider somewhat lasEer 
than SCSI drives. The data-transfer 



rate is highest when you're using a 
G5 or an accelerated II Pius or He. 

Another important feature of the 
ROM is its ability to recognize and 
work with a second Sider daisy- 
chained to the first, in addition, the 
formatting program, that comes 
with the ROM checks for bad blocks 
while formatting the Sider and as- 
signs ^iny ii finds to a dummy file so 
thev won't interfere with vour own 
files. 

Special versions of the ROM are 
also available for the new 40-mega- 
byte Sider and the old Xebec Trustor 
3D. {The standard ROM works with 
the Trustor 10,) 

The price of any version of the 
ROM is $49.95. You can reach Ad- 
vanced Tech Services at P.O. Box 
9204n, ^fo^cross. GA, 30092, {404) 
441-3322. 

Gar]/ Lillie 



When 1 got my hard-disk drive, 
one of the items on the Utilities 
menu referred to "parking^' the 
drive's heads. I didn't know what 
thai meant, but, ever adventurous^ 
i lrit?d it Out. The drive whirred 

and clicked a little, and then a mes- 
sage appeared on my screen saying 
I could now safely power down the 
drive, Naturally, I proceeded to njn 
this utility- each time ( used the 
drive. 

Here's what "parking heads" is 
all about: Inside a hard-disk drive 
you'll find one or more spinning, 
ri^id disks, containing the infoi:^ 
mation stored in the drive, and one 
or more heads, electromagnetic de- 
vices that read information stored 
on the disks and write it to the 




can instantly interact 
with the computer and 

Kcolal^dt . The Itmntist drawing pad hi the Apple TE \i ^ happens with the 
family of computet?. Suggested Rdail Price S13930. ^^^^.j^ ^ 
Ask tor it at a computer store near you. stylus 



CreatMiy Runs 
In The Family. . . 

and the KoalaPad+" keeps it running. 

Using the Koalaftd+ to create drawings on your com- 
puter screen is just like working with pen and paper. Stu- 
dents and their parents are discovering how easy it is 
to ©qjiess thernselws in a variety of creath^ ways 
bining the KDay^d+ tablet with alJ the best Apple II 
graphics programs. The ©cdtement and rewards of learn- 
ing are immediate. You 




^ Koala Technologies, 
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disks. The disks spin rapidly, and 
the he^ds ride a iraction of an inch 
above the disks. Tf th^ heads achiaJ- 
ly touch a disk, particularly when 
it is spinning, tht Information on 
the disk can be damaged or de- 
stroyed. 

Every time you physically move 
your hard-di&k drive, you run the 
risk of having a head crash into a 
di&k, dafnagtng it and wiping out 
your precious data.. In fidditionr 
your drive is in danger evtfry time 
you turn it on. Nearly all drive 
power failures occur at power-up — 
when yoii turn on your drive, a 
power surge can damage the data 
under the drive'?? heads_ 

On the outside of any di^k in- 
side a hard'disk drive is an area 
that the drive doesn't use to store 
d^ta. When you park your driv&'s 
heads, you cause the stepping mo- 
tor inside the drive to move the 
heads so that they are located 
above this unused area of the disk. 
If the disk head nicks the disk at 
this location &f if power surges 
through the drive head while it is 
over this portion of the disk, your 

data is likely to remain safe. 

Mschae! Fischer 



Apple Computer, lac. 
2D525 Maria ni Avenue 
Cupertino. CA 95014 
(40&J 9%-1010 

HD20SC ZO-megabyte SCSI 
hard-disk drive with SCSI card, 
SC51 System Cabte, and SCSI Cable 
Term i na tor— 5 1 508 

HD40SC 40-megabyle SCSI 
hard-disk drive wijh SCSI card. 
SC51 System cms. iind SCSI Cable 
Terminator— $1^Q9 

Apple II SCSI Card with SCSI 
System Cable and SCSI Cable 
Term i na tor- 

Appl<? SCSI System Cable (for 
connecting first SCSI peripheral to 
SCSI cardj— S50 

Apple SCSI Peripheral Interface 
Cable {for fonneettng two SCSI 
peripherals together^— S45 

Apple SCSI Cable Extender (for 
extending SCSI cable)— $40 

Apple SCSI Cable Terminator — 
$30 



CMS 

30eOA Airway Avenue 

Costa Mesa, CA 92626 
(714) 549-9111 

SC20/AnS 20-megahyte SCSI 
hard-disk drive, cube-shaped, with 
CMS SCSI card— $9^S 

SC40/A1IS 40-megabyEe SCSI 
hard-disk drive, cube-shaped, with 
CMS SCSI card— S1595 

5D20/A11S 20-inegabyte SCSI 
hard-disk drive, stack'shaped, with 
CMS SCSI card— 

SD40MnS 4D-megabyte SCSI 
hard-disk drive, stack-shaped^ with 
CMS SCSI card— £1595 

CMS SCSI card— SI 29 

Tape Slack 40 40-megabyte SCSI 
tape backup unit— S995 

Tape Stack 4C/AnS 40-megabyle 
SCSI tape backup unit with CMS 
SCSI card— S 1095 
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OtSK DRIVES 
AP-150 

I J HT, DmECT 

tmvt 

$99 J5 
AP 135 

FULL HEIGHT 
MECHANISM 

$129.95 
MAC535 

:i.5-' ADD CM 
[lOUiBLE SIDEO 
BOOK 

$249.95 
RD-3G 

IIAHLE R. 

FA5T SLIMLINE 
tnHitCI CFllVE 

$139.95 

FDDGOHTROUER 
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EASYDJITA EXTERNAL MODEMS 

fluF-'i ■'■'L>"jt'iL-r'Lro'luf n iJula-iJij^dTavw "tL^'iii i Lustt. Hfl h-^-s 

1200 BlUD M1D» 
2400 BAUD S210» 

IICMODIM C»Lt M4» 



EPROM 
PROeHAMMEi 





CASE WITH KEYBOARO 

Far Apple type f7]r)thBftKMyci 

> USER BE FUMED FUNCTiaN KEYS 
<■ NUMtHIC K^VPACl W' cuasQtt 

CONTROL 
' CAPS LOCK - AUTO-HEPEAl 

KB-IOOa $78.05 



POWER SUPPLY 



.95 



JOYSTICK GG-10 

-> INCLUDESADAFTDfl FQR 
APPLE II. Ilf 5. lU- 

□fl hWtl IMOVEMtNT 
. PNCLLJDFSFIRE EimOh 

$19.95 



MONITOR STANDS 

^ri. jL-i,ve. sn.^ov. \.rAi'-t ■■'■■<:^6ii 
WITH wi rnour 

fOWfffSMnOAi POtiEPSTATiON 

13909 Si2a» 



#Visiil oui retail store located al 1256 Sr Sascom Ave m S^in ^o^f. faoai M7-SBfi1 
JDR IVlicrodevices 



Ton Free &0O-S3&-5OOO * 0&5-52DO 
FAX |4tia( 37Q-8927 » Tetex 171-110 
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General Computer Cqrporatian 

215 First Street 
Qimbridge, MA 02142 
(617) 492-55Q0 

HyperDrive FX/ 20 20-megab)rte 
SCSI hard-disk drive with Apple II 
Conversion Kit— 

HyperDrive FX/40 40^megabvte 
SCSI hard-disk drive with Apple TI 
Converfiion Kit— S1829 

Apple 11 Conversion Kit soft- 
ware for running FX/20 or FX/40 
on Apple II— $30 

Logic Array 

2 Faradav 
Irvine, CA 92716 
(7J4) 250-9108 

ProApp 10 lO-megabyte hard- 
disk drive — $715 

ProApp 20 iD-megabvle hard- 
disk drive— S897 

ProApp 20S 20-megabyte SCS[ 
hard di&k drive— S715 

ProApp 40S 40-megabyte SCSI 
hard-disk drive— S1235 



Sun Remarketing 

P.O. Box 4059 
Logan. UT 64321 
(80C) 821-3221 

Quark QCIO lO-megabyte hard- 
disk drive— S795 

Quark QC20 20'megabyte hard- 
disk drive— $895 

First Ciiss Periphcrails 

3579 Highway 50 F^st 

Carson Citv, NV 89701 

(800) 382-3232 (Sales) 

(SOO) 537-4337 (technical support) 

(702) 883-4000 

Sider D2 20-inegabyte hard-di^k 
drive— 1695 

Sider D4 40-mugabyte hard-disk 
drive— S9^5 

Sider T6 60-megabvte tape 
backup— S995 

Sider C46 40- megabyte hand- 
disk drive with tjO-megabyte tdp« 
backup in one unit— $1795 



The hardnJisk drives this cover sto- 
ry describes in detail aren't the 
only ones dVdilablt^ for the Apple 
II. They were the only ones we 
wert? able to ahtsin for this article; 
however. Peak Systems of Austin, 
Texas ([512] 329 102O); Sunol Sys- 
tems ol Fleasantonj Clalifornia 
([415] 4S4 3322); and lixlax. Inc., of 
Decahjr, Georgia ([404] 9B1-4520) 
for in stance r each have Apple TI 
hard-disk drives but weren'^t able 
to send us evaluation units early 
enough for inclusion in this article. 
Chinook Technology of Long- 
monl. Colorado ([303] 449-1207) 
had a 20-megflbyte drive under de- 
velopmeni at this writing, which 
the company said might be avail- 
abti? by the time you reaid this sto- 
ry. Other vendors— including 
Corvns Syste ms and AST Re- 
search— that might seem to be no- 
table exclusions d idn 't appear 
because they are no longer actively 
seekin g Apple II dnstome^rs for 
their hard-disk drives and asked to 
not be covered in this storyr 

Lisa Rutei^h 
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The leader in IIgs peripherals 



frym ^'iiik up tn H mi,']i:i a sill>(le tJuJfi]. nu plR(i>tQr|i|iif( in 
urtundloji [ijifiiJiJiL'r h Kird, It i aitvmrat iJlc?iign usw MMM mtmiir)' 
mudultn fasi liit'tJif Ma: Hlu.*, SK, met El. Funct|iinjt|r nJemlfal [r> 
i\pplc>i cjfd. bui «i'lih IT uL-lt m(ire. Attach jnOawRjHit ESip ijiii •, uu"]] 
li jic lit;-! I hpef d harivn haf ktMJ-iip aat.'iis [jTjppJiL-ji icin'. iirijaia lik^. 
TIk: GS reuiifain/n tit ESP jsa b( ttnihk ROM disk turins;un >imr> 

H) Ifi i\]3plt''4(irks in I ^ ■vtT.^. I 

Ocl4iRiini iWiK iUl^-yi, L mc|i; 2 meg, i'l'^f^'j 

OctuJlamESP tiBK JTvy^ IliK tmSS 

SupCfSoniC Turn yi>iir ftppic Ikis iniLj n pnifmworwl wiund Mtidlo 
wlih L mr Su|JcrfuniiL- ilnd Uij^itiztr rards SuperSi mic [145.^ Iht pdwcr 
sifihcEn-sDniq"" ^mnil <ih\\i Lihl enable ihc<;s to pnnlure uui- 
Meffi.' MjUnds vlien uwjd ^"itb 11:^11 Sdft^-afi; Uuni .^livLsiiin, 
^Wtioiatk, HnxJcrlMvnd, F.k'an.Jllli: .\rb. Epi-.-t, tjrcal Viltftm*, 
PPI Sufrft'are . Iluj; m tkac; Kdi Hnraalev" . llcidphiLinL's.lH.irm; Mefai. 
Of lujn-amp-lifltd vpcakTS jsrI ^mjweIw mk' will buraKind vrw wfh 
nPW ivunpna disk HuJity suuirI. .iuperiwnic 1^9-^^ 



Digitizer /vjti a SupcRnmk- uigiiLrcr and ytjur studw is oMiiplite. 
Itllfui lasirumEnlH, tniuJc , ti MiV^, Mounds, ^unillinj; TOUwant intn ihc 
*rt Our pmli'ssimij] sound eJiiinfi ■itjftis.'arc aJdm? y).m tJli, 
rttn if-d. t;u[ :i pmc. sive, jilayiiack audiu, cit. . 

ASm tiiniiabii: Caojimcr-rhe hcsi fail ;i(kI fiiji,>.erL«nterrnfihc lira 
11 «L'flkien[ Jtsl(in jlWLirpi*rjl».:i bn.!^iKvii,-i[i-]ii.n| ^^-luikis, sur^e 
pfuirttMMi, 3i*d iKMtlf hdtt' one <if cwu drii.(.-v in "lunsirn.r'' 

OmiER J^CfW^! Stx' vnur locdl dealer iv orxier toll free: 
]*JO-t^3-r22 nr in CA 8O0-573 -2^4(1. 
For inr<inTuti<Hi, call (415) ^73-f>SlS(l 
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